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IN THE SPECIFICATION 

Please allow entry of the substitute specification attached hereto. 
IN THE DRAWINGS 

Please allow entry of the substitute drawings for Figures 19 and 33 attached hereto. 

REMARKS 
Claims 1-263 are pending in the application. 

Claims 8-11, 18, 20-21, 32-35, 44-46, 55-57, 63, 74-77, 81-82, 84, 121, 127, 131-132, 
137-138, 146, 154, 164-165, 173-174, 178, 186, 190, 198-199, 208, 210, 212, 219, 221-223, 
225-228, 231-232, 234-235, and 252 have been amended to insert sequence identifiers as 
required by 37 C.F.R. §§1.821-1.825, and to correct minor typographical errors. The subject 
matter of the amended claims is fully supported by the application as originally filed. No 
new matter has been added. 

In the Office Action, the Examiner indicated that Applicants' Response filed July 6, 
2001 was not fully responsive to the Office Communication mailed June 20, 2001 (Office 
Action, page 2). In particular, the Examiner indicated that the number and nature of the 
amendments to include sequence identifiers rendered it difficult to consider the application 
and arrange the papers for printing or copying. Id. The Examiner therefore required a 
substitute specification and substitute claims for the application in accordance with 37 C.F.R. 
§§1.121 and 1.821-1.825. Id. 

As a result of this amendment, Applicants have amended Claims 8-11, 18, 20-21, 32- 
35, 44-46, 55-57, 63, 74-77, 81-82, 84, 121, 127, 131-132, 137-138, 146, 154, 164-165, 173- 
174, 178, 186, 190, 198-199, 208, 210, 212, 219, 221-223, 225-228, 231-232, 234-235, and 
252 to include sequence identifiers and correct minor typographical errors. The amended 
claims are fully supported by the application as originally filed, and no new matter has been 
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added. A marked copy of the amended claims is included in the attached Appendix. 

In addition, Applicants have filed herewith a substitute specification and a marked 
copy of the substitute specification showing the amendments to include sequence identifiers. 
To the substitute specification, Applicants have attached a second copy of the substitute 
claims. To the marked copy of the substitute specification, Applicants have attached a 
second copy of the marked, substitute claims. Also filed herewith are substitute drawings for 
Figures 19 and 33, as well as marked copies of the substitute drawings showing the 
amendments to include sequence identifiers. 

In the Appendix, and in the attached, marked copies of the substitute specification, 
claims, and drawings the inserted text is shown by double underlining. This is to distinguish 
the underlining of the sequence identifiers from underlined text in the originally filed 
application. No new matter has been added to the substitute specification, claims, or 
drawings. Entry and consideration of the substitute specification, claims, and drawings is 
respectfully requested. 

CONCLUSION 

Applicants believe that this Amendment, taken together with the Response filed July 
6, 2001, is fully responsive to the Office Communication mailed June 20, 2001. In the event 
that the Examiner is of the opinion that further discussion of the application would be helpful, 
the Examiner is hereby respectfully requested to telephone Applicants' undersigned 
representative at (212) 415-8742 and is assured of full cooperation in an effort to advance the 
prosecution of the instant application and claims to allowance. 
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AUTHORIZATION 



The Commissioner is hereby authorized to charge any additional fees which may be 
required for the timely consideration of this amendment under 37 C.F.R. §§ 1.16 and 1.17, or 
credit any overpayment to Deposit Account No. 13-4500. Order No. 1878-4051 . A 



DUPLICATE COPY OF THIS SHEET IS ATTACHED. 



Correspondence Address : 

MORGAN & FINNEGAN, L.L.P. 
345 Park Avenue 
New York, NY 10154-0053 
(212) 758-4800 Telephone 
(212)751-6849 Facsimile 



Respectfully submitted, 
MORGAN & FINNEGAN, L.L.P. 



Dated: October 29. 2001 




Registration No. 45.881 
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APPENDIX 

CLAIMS WITH MARKINGS SHOWING AMENDMENTS MADE 



1. A method of modulating insulin activity in mammalian cells, said method 
comprising administering to said cells an amino acid sequence which binds 
IR and comprises the amino acid sequence X1X2X3X4X5, wherein Xi, X 2 , 
X4, and X5 are aromatic amino acids, and X3 is any polar amino acid. 

2. The method according to claim 1 wherein Xi, X 2 , and X 5 are selected from 
the group consisting of phenylalanine and tyrosine, X 3 is selected from the 
group consisting of aspartic acid, glutamic acid, glycine and serine, and X4 is 
selected from group consisting of tryptophan, tyrosine and phenylalanine. 

3. The method according to claim 2 wherein said amino acid sequence is an 
insulin agonist. 

4. The method according to claim 2 wherein said amino acid sequence is an 
insulin antagonist. 

5. The method according to claim either one of claims 3 or 4 wherein Xi and 
X5 are phenylalanine and X2 is tyrosine. 

6. The method according to claim 5 wherein X4 is tryptophan. 

7. The method according to claim 6 wherein the amino acid sequence is an 
insulin agonist and X3 is selected from the group consisting of aspartic acid 
and glutamic acid. 
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(Once Amended) The method according to claim 7 wherein X 3 is aspartic 
acid to result in an amino acid sequence comprising FYDWF (SEP ID NO: 
2411). 



9. (Once Amended) The method according to claim 7 wherein X3 is glutamic 
acid to result in an amino acid sequence comprising FYEWF (SEP ID NO: 
24121 

10. (Pnce Amended) The method according to claim 1 wherein the amino acid 
sequence FHEN (SEP ID NP: 2633) is bound to the amino terminal of 

X 1X2X3X4X5 to produce an amino acid sequence comprising 
FHENX1X2X3X4X5 (SEP ID NP: 2634) and possessing insulin agonist 
activity. 

11. (Pnce Amended) The method according to claim 10 wherein the amino acid 
sequence is FHENFYDWF (SEP ID NP: 2635) . 



12. The method according to claim 1 wherein the amino acid sequence 

X1X2X3X4X5 further comprises the amino acid sequence X93 X94 X95 X96 X97 
located at the carboxy terminal end adjacent to X5, wherein X93, X94 and X97 
may be any amino acid, X95 is selected from the group consisting of 
glutamine, glutamic acid, alanine and lysine, and X96 is a hydrophobic or 
aliphatic amino acid. 



13. The method according to claim 12 wherein X93 is selected from the group 
consisting of alanine, aspartic acid, glutamic acid, arginine, and valine, X95 
is glutamine or glutamic acid, and X96 is selected from the group consisting 
of leucine, isoleucine, valine and tryptophan. 



14. The method according to claim 13 wherein X96 is leucine or tryptophan. 
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15. The method according to claim 14 wherein X96 is leucine. 

16. The method according to claim 13 wherein X 95 is glutamine or glutamic 
acid, and X96 is tryptophan. 

17. The method according to claim 13 wherein X 95 is glutamic acid and the 
amino acid sequence is an insulin agonist. 

18. (Once Amended) The method according to claim 13 wherein asparagine is 
present as the amino acid bound to the amino terminal of Xi and wherein 
X l X 2 X3X4X 5 X93 is FYDWFV (SEP ID NO: 2636V 

19. The method according to claim 1 wherein the amino acid sequence is 
selected from the group of amino acid sequences listed in Figures 1, 2, and 
9. 

20. (Once Amended) The method according to claim 1 wherein the sequence is 
selected from the group consisting of FHENFYDWFVRQVSKjSEQJD 
NO: 2115V DYKDVTFTSAVFHENFYDWFVROVSK K (SEP ID NO: 
2111V GRVD WLQRNANF YDWF VAELG (SEP ID NO: 2163) and 
APTFYAWFNOOT (SEP ID NO: 1870V 

21. (Pnce Amended) The method according to claim 1 wherein the sequence is 
selected from the group consisting of 

FHENFYDWFVROVAKK-NH, ( SEP ID NP: 2447) 
FHENFYDWFVROASKK-NH, /SEP ID NP: 2448) 
FHENFYDWF WAVSKK-NH, (SEP ID NP: 2449) 
FHENFYDWFVAOVSKK-NH, (SEP ID NP: 2450) 
FHENFYDWFAROVSKK-NH? (SEP ID NP: 2451) 
FHEAFYDWFVROVSKK-NH, (SEP ID NP: 2452) 
FHANFYDWFVROVSKK-NH. (SEP ID NP: 2453) 
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FAENFYDWFVROVSKK-NH , (SEP ID NO: 2454) 
AHENFYDWFVROVSKK-NH -. (SEP ID NO: 2455) 
fhenfVdwfvrQvsk k (SEP ID NO: 2456) 
EFHENFYDWFVROVSEE fSEO ID NO: 2457) 
FHENFYGWFVROVSK K (SEP ID NO: 2458) 
HETFYSMIRSLAK (SEP ID NO: 2459) 
SDGFYNAIELLS (SEP ID NO: 2460) 
SLNFYDALOLLAKK (SEP ID NO: 2461) 
HDPFYSMMKSLL K (SEP ID NO: 2462) 
NSF YE ALRMLS SK (SEP ID NO: 2463) 
HPTSKEIYAKLL K (SEP ID NO: 2464) 
HPSTNOMLMKLF K (SEP ID NO: 2465) 
HPPLSELKLFLIK K (SEP ID NP: 2466) 
HAPLSVLVOALLK K (SEP ID NP: 2467) 
HPSLSDMRWILL K (SEP ID NP: 2468) 
WSDFYSYFOGLD (SEP ID NP: 2469) 
D 1 1 7-Dap(D 1 1 7) (SEP ID NP: 2470) 
SSNFYOALMLLS (SEP ID NP: 2471) 
Dl 17-Dao(CO-CH,-0-NH,) (SEP ID NP: 2472) 
HENFYGWFVROVSKK (SEP ID NP: 2473) 
Dl 17-Lvs(Dl 17) (SEP ID NP: 2474) 
D 1 1 7-b-Ala-Lys(D 1 1 7) (SEP ID NP: 2475) 
Dl 17-b-Ala-Dap(b-Ala-Dl 17) (SEP ID NP: 2476) 
D 1 1 7-Gly-Lys(Gly-D 1 1 7) (SEP ID NP: 2477) 
Dl 17-b-Ala-Lys(b-Ala-Dl 17) (SEP ID NP: 2478) 
D 1 1 7-Dab(D 1 1 7) (SEP ID NP: 2479) 
D 1 1 7-Orn(D 1 1 7) (SEP ID NP: 2480) 
D 1 1 7-Dap(b-Ala-D 1 1 7) (SEP ID NP: 2481) 
D 1 1 7-b-Ala-Orn(b-Ala-D 1 1 7) (SEP ID NP: 2482) 
I-(Thia-b-AIa-Dl 1 7), (SEP ID NP: 2483) 
FHENFYDWFVROVS (SEP ID NP: 2484) 
FHENFYDWFVROVS K (SEP ID NP: 2485) 
FHENFYDWFVOVS K (SEP TP NP: 2486) 
FHENFYDWFWS K (SEP ID NP: 2487) 
FHENFYDWFVS K (SEP ID NP: 2488) 
FHENFYDWFVK (SEP ID NP: 2489) 
FYDWF-NH , (SEP ID NP: 2490) 
FYDWFKK-NH , (SEP ID NP: 2491) 
AFYDWFAKK-NH , (SEP ID NP: 2160) 
AAAAFYDWFAAAAAKK-NH-) (SEP ID NO: 2492) 



vl 



(Dl 171,- 12 rSEO ID NO: 2493) 
(Cys-Gly-Dl 17) , (SEP ID NO: 24941 
Cys-Gly-Dl 17 (SEP ID NO: 24951 
(Dl 171,- 14 (SEP ID NP: 24961 
LDALDRLMRYFEERPSL-NH , (SEP ID NP: 24611 
PLAELWAYFEHSEOGRSSAH-NH-. (SEP ID NP: 24621 
GRVDWLORNANFYDWFVAELG-NH , (SEP ID NP: 24631 
NGVERAGTGDNFYDWFVAOLH-NH , (SEP ID NP: 24641 
EHWNTVDPFYFTLFEWLRESG-NH, (SEP ID NP: 24651 
EHWNTVDPFYOYFSELLRESG-NH , (SEP ID NP: 24661 
OSDSGTVHDRFYGWFRDTWAS-NH, (SEP ID NP: 24671 
AFYDWFAK-NH 2 (SEP ID NP: 24971 
AFYDWFA-NH 2 (SEP ID NP: 24981 
AFYDWF-NH, (SEP ID NP: 24991 
FYDWDA-NH-) (SEP ID NP: 25001 
Ac-FYDWF-NH, (SEP ID NP: 25011 
Lig-FHENFYDWFVROVSK K (SEP ID NP: 25021 
Li g-GGGFHENF YDWF VROVSK K (SEP ID NP: 25031 
FHENF YD WF VROVSKKGGG-Li g (SEP ID NP: 25041 
Lig-CAWPTYWNCG (SEP ID NP: 25051 
ACAWPTYWNCG-Li g (SEP ID NP: 25061 
ACAWPTYWNCGGGG-Li g (SEP ID NP: 25071 
Lig-SDGFYNAIELLS (SEP ID NP: 25081 
SDGFYNAIELLS-Li g (SEP ID NP: 25091 
SDGFYNAIELLSGGG-Li g (SEP ID NP: 25101 
KHLCVLEELFWGASLFGYCSGKK-Li g (SEP ID NP: 251 11 
AFYDWFAKK-Li e (SEP ID NP: 25121 
AFYEWFAKK-NH 2 (SEP ID NP: 25131 
AFYGWFAKK-NH 2 (SEP ID NP: 25141 
AFYKWFAKK-NH-) (SEP ID NP: 25151 
(SDGF YNAIELLS-Li gl,- 1 4 (SEP ID NP: 25161 
(AFYDWFAKK-Ligl,- 1 4 (SEP ID NP: 25171 
FHENA YDWF VROVSKK (SEP ID NP: 25181 
FHENF AD WF VROVSKK (SEP ID NP: 25191 
FHENFYAWF VROVSKK (SEP ID NP: 25201 
FHENF YD AF VROVSKK (SEP ID NP: 25211 
FHENFTDW A VROVSKK (SEP ID NP: 25221 
FOSLLEELVWGAPLFRYGTG (SEP ID NP: 25231 
PLCVLEELFWGASLFGOCSG (SEP ID NP: 25241 
OLEEEWAGVOCEVYGRECPS (SEP ID NP: 25251 
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Cys-(Gly) 2 -Dl 17 (SEP ID NP: 2526) 
(Cys-(Gly) 2 -Dl 17 V> (SEP ID NO: 2527) 
(S2 1 0)- 14-(S2 1 2) (SEP ID NO: 2528) 
(S131)-14-(S212) rSEO ED NO: 2529) 
(S205Y,- 14 rSEO ID NO: 2530) 
(S204W 14 rSEO ED NO: 2531) 
(S 1 3 1 )- 14-(S2 1 0) (SEP ED NO: 2532) 
RVDWT.ORNANFYDWFVAEL G (SEP ID NO: 2533) 
VDWLORNANFYDWFVAELG (SEP ID NO: 2534) 
DWLORNANFYDWFVAEL G (SEP ID NO: 2535) 
WLORNANFYDWFVAEL G (SEP ID NO: 2536) 
LQRNANFYDWFVAELG (SEP ID NP: 2537) 
ORNANFYDWFVAELG (SEP ID NP: 2538) 
RNANFYDWFVAELG (SEP ID NP: 2539) 
NANFYDWFVAELG (SEP ID NP: 2540) 
ANFYDWFVAEL G (SEP ID NP: 2541) 
NFYDWFVAEL G (SEP ID NP: 2542) 
GR VP WLORNANF YD WF V AELG-Li g (SEP ID NP: 2543) 
T A g-GR VP WI .ORNANFYDWFVAELG (SEP ID NP: 2544) 
(S208)-14-(S131) (SEP ID NP: 2545) 
(S208V14-(S209) (SEP ID NP: 2546) 
GRVD WLORNANF YD WFVAEL (SEP ID NP: 2547) 
GRVD WLORNANF YD WFVAE (SEP ID NP: 2548) 
GRVD WLORNANF YD WFV A (SEP ID NP: 2549) 
GRVD WLORNANF YD WFV (SEP ID NP: 2550) 
14-(SDGFYNAIELLS-Lig)-> (SEP ID NP: 2551) 
(GRVD WLORNANF YD WFV AELGV 1 4 (SEP ID NP: 2552) 
H-(GRVDWLQRNANF YD WFVAE LG) (SEP ID NP: 2553) 
(SDGFYNAIELLSGGG)t 1 4 (SEP ID NP: 2554) 
H-Acv-CLEE-w-GASL-Tic-OCSG-NH ,(SEP ID NP: 2555) 
RWPNFYGYFESLLTHFS-NH, (SEP ED NP: 2172) 
HYNAFYEYFOVLLAETW-NH , (SEP ID NP: 2173) 
EGWDFYSYFSGLLASVT-NH t (SEP ID NP: 2174) 
LDROFYRYFODLLVGFM-NHt (SEP ID NP: 2556) 
WGRSFYRYFETLLAOGI-NH i (SEP ID NP: 2557) 
PLCFLOELFGGASLGGYCSG-NH, (SEP ID NP: 2558) 
WLEOERAWIWCEIOGSGCRA-NH, (SEP ID NP: 2559) 
IOGWEPFYGWFDD WAOMFEE-NF L (SEP ID NP: 2171) 
TGHRLGLDEOFYWWFRDALSG-NHt (SEP ID NP: 2560) 
H-Abu-CLEE-w-GASL-Tic-QCSG-NH, (SEP ID NP: 2561) 
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14-rDan-CAWPTYWNCG), (SEP DP NO: 2562) 
R DHvnFYDWFDDi-NH 2 (SEP ID NP: 2563) 
S 1 3 1 -14-S209 (SEP ID NP: 2564) 

5294- 14-S2 1 0 (SEP ID NP: 2565) 

5295- 14-S210 (SEP ID NP: 2566) 

5294- 14-204 (SEP ID NP: 2567) 

5295- 14-S204 fSEP ID NP: 2568) 
GFRF.GORWYWFVAOVT-NHt (SEP ID NP: 246) 
VASGHVT.HGOFYRWFVDOFALEE-NH ,(SEP ID NP: 2569) 
VGDFGVSHDCFYGWFLRESMO-NH, (SEP ID NP: 2570) 
DT.RVT,CFJ.FGGAWLGYCSE-NH, rSEP ID NP: 2571) 
HLSVGEELSWWVALLGOWAR-NH -> (SEP ID NP: 2572) 
APVSTEELRWGALLFGOWAG-NH , (SEP ID NP: 2573) 
ALEEEWAWVOVRSIRSGLPL-NH -) (SEP ID NP: 2574) 
WT,FHEWAOIOCELYGRGCTY-NH, (SEP ID NP: 2575) 
AAVHEQFYDWFADQYEE-NH2 (SEP ID NP: 2576) 
QAPSNFYDWFVREWDEE-NH 2 (SEP ID NP: 2577) 
OSFYDYIEELLGGEWKK-NH -> (SEP ID NP: 2578) 
DPFYOGLWEWLRESGEE-NH , (SEP ID NP: 2579) 
(S204W 7 (SEP ID NP: 2580) 

(S204),- 9 (SEP ID NP: 2581) 
(S204W 12 (SEP ID NP: 2582) 
(S204W 13 (SEP ID NP: 2583) 

D WT .ORN ANFYDWFV AEL-Li g (SEP ID NP: 2584) 
I ,i g-DWLORNANFYDWFVAE L (SEP ID NP: 2585) 
(S209W 9 (SEP ID NP: 2586) 
(S2 1 0) 7 - 9 (SEP ID NP: 2587) 

Li gKHI .CVLEELFWG ASLFGYCSGKKK K (SEP ID NP: 2588) 
KHLCVLEELFWGASLFGYCSGKKKK-Li s (SEP ID NP: 2589) 
(S294V,- 14 (SEP ID NP: 2590) 
(S295),- 14 (SEP ID NP: 2591) 
S-D-G-F-Y-N-A-Acv-E-L-L-S (SEP ID NP: 2592) 
S-G-P-F-Y-E-E-Acv-E-L-L-W-Aib (SEP ID NP: 2593) 
G-G-S-F-Y-D-D-Acv-E-Aib-L-W-Aib (SEP ID NP: 2594) 
N-Aib-P-F-Y-D-E-Acv-D-E-Cha-W-Ai b (SEP ID NP: 2595) 
GRVDWT.ORNANFYDWFVAEAcvG-NH-> (SEP ID NP: 2596) 
and wherein underlined numbers represent a linker as defined in Table 1 8. 
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22. The method according to claim 2 wherein the amino acid sequence binds to 
the insulin receptor with an affinity of at least about 10" 5 M. 

23. The method according to claim 22 wherein the affinity is at least about 10" 7 
M. 

24. The method according to claim 23 wherein the affinity is at least about 10~ 9 
M. 

25. An amino acid sequence comprising X1X2X3X4X5 wherein X], X2, X4, and 
X5 are aromatic amino acids, X3 is any polar amino acid, and wherein said 
amino acid sequence binds to IGF-1R. 

26. The amino acid sequence according to claim 25 wherein the IGF-1R binding 
occurs with an affinity (K<j) of at least about 10" 5 M. 

27. The amino acid sequence according to claim 25 wherein the binding occurs 
at an affinity (K<i) of at least about 10" 7 M. 

28. The amino acid sequence according to claim 25 wherein Xi, X2, and X5 are 
selected from the group consisting of phenylalanine and tyrosine, X3 is 
selected from the group consisting of aspartic acid, glutamic acid, glycine 
and serine, and X4 is selected from group consisting of tryptohpan, tyrosine 
and phyenylalanine. 

29. The amino acid sequence according to claim 28 wherein X 3 is selected from 
the group consisting of aspartic acid and glutamic acid. 
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30. The amino acid sequence according to claim 29 wherein Xi and X 5 are 
phyenylalanine and X 2 is tyrosine. 

31. The amino acid sequence according to claim 29 wherein X4 is tryptophan. 

32. (Once Amended) The amino acid sequence according to claim 3 1 wherein 
X3 is aspartic acid to result in an amino acid sequence comprising FYDWF 
(SEP ID NO: 241 H . 

33. (Once Amended) The amino acid sequence according to claim 31 wherein 
X3 is glutamic acid to result in an amino acid sequence comprising FYEWF 
(SEP ID NO: 2412) . 

34. (Pnce Amended) The amino acid sequence according to claim 28 wherein 
the amino acid sequence FHEN (SEP ID NP: 2633) is bound to the amino 
terminal of X1X2X3X4X5 to produce an amino acid sequence comprising 
FHENXiX?X.X^X< (SEP ID NP: 2634) . 

35. (Pnce Amended) The amino acid sequence according to claim 34 wherein 
the amino acid sequence comprises FHENFYDWF (SEP ID NP: 2635) . 

36. The amino acid sequence according to claim 25 wherein the amino acid 
sequence X 1X2X3X4X5 further comprises the amino acid sequence X 93 X 94 
X95 X96 X97 located at the carboxy terminal end adjacent to X 5 to form 
XiX2X3X4X 5 X93X94X95X96X97, wherein X93, X94 and X97 may be any amino 
acid, X95 is selected from the group consisting of glutamine, glutamic acid, 
alanine and lysine, and X 9 6 is a hydrophobic or aliphatic amino acid. 
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37. The amino acid sequence according to claim 36 wherein X93 is selected from 
the group consisting of alanine, aspartic acid, glutamic acid, arginine, and 
valine, X95 is glutamine or glutamic acid, and X96 is selected from the group 
consisting of leucine, isoleucine, valine and tryptophan. 

38. The amino acid sequence according to claim 37 wherein X96 is leucine or 
tryptophan. 

39. The amino acid sequence according to claim 38 wherein X96 is leucine. 

40. The amino acid sequence according to claim 39 wherein X95 is glutamine, 
and X96 is tryptophan. 

41. The amino acid sequence according to claim 40 wherein X93 is valine. 

42. The amino acid sequence according to claim 41 wherein asparagine is bound 
to the amino terminal of Xi. 

43. An amino acid sequence selected from the amino acid sequences listed in 
Figures 1 -A through l-O. 

44. (Once Amended) The amino acid sequence according to claim 25 wherein 
the sequence is selected from the group consisting of 
FHENFYDWFVROVS (SEP ID NO: 21 15) . 

DYKDVTFTSAVFHENFYDWFVROVSK K fSEO ID NO: 2111V 
GRVDWLORNANFYDWFVAEL G (SEP ID NO: 2163) and 
APTFYAWFNOOT (SEP ID NO: 1870) . 
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45. (Once Amended) The amino acid sequence according to claim 25 wherein 
the sequence comprises FHENFYDWFVROVS (SEP ID NO: 21 15V 

46. (Once Amended) The amino acid sequence according to claim 25 wherein 
the sequence is selected from the group consisting of 

FHRNFYDWFVROVAKK-NH-. (SEP ID NO: 2447) 
FHF.NFYDWFVROASKK-NH-. (SEP ID NO: 2448) 
FHF.NFYDWFVRAVSKK-NH, (SEP ID NO: 2449) 
FHENFYDWFVAOVSKK-NH, (SEP ID NO: 2450) 
FHENFYDWFAROVSKK-NH, (SEP ID NO: 2451) 
FHEAFYDWFVROVSKK-NH, CSEO ID NO: 2452) 
FHANFYDWFVROVSKK-NH, (SEP ID NO: 2453) 
FAENFYDWFVROVSKK-NH, (SEP ID NP: 2454) 
AHENFYDWFVROVSKK-NH, (SEP ID NP: 2455) 
fhenfvdwfvravsk k (SEP ID NP: 2456) 
EFHENFYDWFVROVSE E (SEP ID NP: 2457) 
FHENFYGWFVROVSK K (SEP ID NP: 2458) 
HETFYSMIRSLA K (SEP ID NP: 2459) 
SDGFYNAIELLS TSEP ID NP: 2460) 
SLNFYDALOLLAK K (SEP ID NP: 2461) 
HDPFYSMMKSLL K (SEP ID NP: 2462) 
NSF YEALRMLS S K (SEP ID NP: 2463) 
HPTSKEIYAKLLK TSEP ID NP: 2464) 
HPSTNOMLMKLFK fSEP ID NP: 2465) 
HPPLSELKLFLIK K (SEP ID NP: 2466) 
HAPLSVLVOALLK K (SEP ID NP: 2467) 
HPSLSDMRWILL K (SEP ID NP: 2468) 
WSDFYSYFOGLD (SEP ID NP: 2469) 
D 1 1 7-Dap(D 1 1 7) (SEP ID NP: 2470) 
SSNFYOALMLLS (SEP ID NP: 2471) 
Dl 17-DaD(CO-CH,-Q-NH T ) (SEP ID NP: 2472) 
HENFYGWFVROVSK K (SEP ID NP: 2473) 
D 1 1 7-Lys(D 1 1 7) (SEP ID NP: 2474) 
D 1 1 7-b- Ala-Lys(D 1 1 7) (SEP ID NP: 2475) 
Dl 1 7-b-Ala-Dap(b-Ala-Dl 17) (SEP ID NP: 2476) 
D 1 1 7-Gly-Lys(Gly-D 1 17) (SEP ID NP: 2477) 
D 1 1 7-b-Ala-Lys(b- Ala-D 1 1 7) (SEP ID NP: 2478) 
D 1 1 7-Dab(D 1 1 7) (SEP ID NP: 2479) 
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Dl 1 7-Orn(D 1 1 7) fSEO ID NO: 24801 
Dl 1 7-Dap(b-Ala-Dl 1 71 (SEP ID NO: 24811 
Dl 1 7-b-Ala-Orn(b-Ala-Dl 1 71 (SEP ID NO: 24821 
I-(Thia-b-Ala-Dl 17Y» (SEP ID NP: 24831 
FHENFYDWFVROVS (SEP ID NP: 24841 
FHENFYDWFVROVS K (SEP ID NP: 24851 
FHENFVDWFVOVS K (SEP ID NP: 24861 
FHENFYDWFWS K (SEP ID NP: 24871 
FHF.NFVDWFVS K (SEP ID NP: 24881 
FHHNFYDWFV K (SEP ID NP: 24891 
FYDWF-NH, (SEP ID NP: 24901 
FYDWFKK-NH, (SEP ID NP: 24911 
AFYDWFAKK-NH, (SEP ID NP: 21601 
AAAAFYDWFAAAAAKK-NH , (SEP ID NP: 24921 
(Dl 171,- 12 (SEP ID NP: 24931 
(Cys-Gly-Dl 171, (SEP ID NP: 24941 
Cys-Gly-D 1 1 7 (SEP ID NP: 24951 
(D 1 1 71,- 14 (SEP ID NP: 24961 
LDALDRLMRYFEERPSL-NH , (SEP ID NP: 24611 
PLAELWAYFEHSEOGRSSAH-NH, (SEP ID NP: 24621 
GRVDWLORNANFYDWFVAELG-NH, (SEP ID NP: 24631 
NGVF.R AGTGDNFYDWFVAOLH-NH, (SEP ID NP: 24641 
EHWNTVDPFYFTLFEWLRESG-NH , (SEP ID NP: 24651 
EHWNTVDPFYOYFSELLRESG-NH , (SEP ID NP: 24661 
OSDSGTVHDRFYGWFRDTWAS-NH , (SEP ID NP: 24671 
AFYDWFAK-NH 2 (SEP ID NP: 24971 
AFYDWFA-NH, (SEP ID NP: 24981 
AFYDWF-NH , (SEP ID NP: 24991 
FYDWDA-NH , (SEP ID NP: 25001 
Ac-FYDWF-NH, (SEP ID NP: 25011 
Lig-FHENFYDWFVROVSK K (SEP ID NP: 25021 
Lip-GGGFHENFYDWFVROVSKK (SEP ID NP: 25031 
FHENFYDWFVROVSKKGGG-Li g (SEP TP NP: 25041 
Lig-CAWPTYWNC G (SEP ID NP: 25051 
ACAWPTYWNCG-Li e (SEP ID NP: 25061 
ACAWPTYWNCGGGG-Li e (SEP ID NP: 25071 
Lig-SDGFYNAIELLS (SEP ID NP: 25081 
SDGFYNAIELLS-Li g (SEP ID NP: 25091 
SDGFYNAIELLSGGG-Li g (SEP ID NP: 25101 
KHLC VLEELFWGASLFGYCSGKK-Li g (SEP ID NP: 251 11 
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AFVDWFAKK-Li g (SEP ID NO: 2512) 
AFYEWFAKK-NH ,(SEP ID NO: 2513) 
afygwfakK-NH t (SEP ID NO: 2514) 
AFYKWFAKK-NH t (SEP ID NP: 2515) 
(SDGFYNAIELLS-Lig),- 14 (SEP ID NO: 2516) 
f AFVDWFAKK-LigV.- 14 (SEP ID NO: 2517) 
FHF.NAYDWFVROVSK K (SEP ID NO: 2518) 
FHENFADWFVROVSKK (SEP ID NO: 2519) 
FHENFYAWFVROVSKK (SEP ID NP: 2520) 
FHENFYDAFVROVSK K (SEP ID NP: 2521) 
FHENFTDWAVRQVSKK (SEP ID NP: 2522) 
FOSTXEELVWGAPLFRYGTG (SEP ID NP:2523) 
PT.CVLFFJFWGASLFGOCS G (SEP ID NP: 2524) 
OT ,EEEW AG VOCE VYGRECPS (SEP ID NP: 2525) 
Cys-(Gly) 2 -D 1 1 7 (SEP ID NP: 2526) 
(Cys-(Gly) 2 -D 1 1 7), (SEP ID NP: 2527) 
(S210V14-(S212) (SEP ID NP: 2528) 
(S 1 3 1 )-14-(S2 1 2) (SEP ID NP: 2529) 
(S205W 14 (SEP ID NP: 2530) 
(S204W 14 (SEP ID NP: 2531) 
(S 1 3 1 )- 14-(S2 1 0) (SEP ID NP: 2532) 
R VP WI .ORN ANF YD WF VAELG (SEP ID NP: 2533) 
VDWLORNANFYDWFVAELG (SEP ID NP: 2534) 
DWT .ORNANFYDWFVAELG (SEP ID NP: 2535) 
WT .ORNANFYDWFVAELG (SEP ID NP: 2536) 
LORN ANF YD WFV AELG (SEP ID NP: 2537) 
ORNANFYDWFVAEL G (SEP ID NP: 2538) 
RN ANF YD WFV AELG (SEP ID NP: 2539) 
NANFYDWFVAEL G (SEP ID NP: 2540) 
ANFYDWFVAEL G (SEP ID NP: 2541) 
NFYDWFVAELG (SEP ID NP: 2542) 
GRVDWLORNANFYDWFVAELG-Li g (SEP ID NP: 2543) 
T .i g-GR VDWT .ORNANFYDWFVAELG (SEP ID NP: 2544) 
(S208)- 14-(S 1 3 1 ) (SEP ID NP: 2545) 
(S208V14-(S209) (SEP ID NP: 2546) 
GRVDWLORNANFYDWFVAE L (SEP ID NP: 2547) 
GRVDWLORNANFYDWFVAE (SEP ID NP: 2548) 
GRVDWLORNANFYDWFV A (SEP ID NP: 2549) 
GRVDWLORNANFYDWFV (SEP ID NP: 2550) 
14-( SDGFYNAIELLS-Lig)-> (SEP ID NP: 2551) 
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( GR VDWT .ORNANFYDWFV AELG)- 1 4 ("SEP ID NO: 2552) 
14-(GRVDWLQRNANFYDWFVAE LG) (SEP ID NO: 2553) 
(SDGFYNAIELLSGGG),- 14 (SEP ID NO: 25541 
H-Acv-CLEE-w-GASL-Tic-OCSG-NH, (SEP ID NO: 2555) 
RWPNFYGYFESLLTHFS-NH-. (SEP ID NO: 2172) 
HYNAFYEYFOVLLAETW-NH -. (SEP ID NO: 2173) 
EGWDFYSYFSGLLASVT-NHt (SEP ID NO: 2174) 
LDROFYRYFODLLVGFM-NH, (SEP ID NO: 2556) 
WGRSFYRYFETLLAQGI-NH 2 (SEP ID NO: 2557) 
PLCFLOELFGGASLGGYCSG-NH, (SEP ID NP: 2558) 
WT.EOERAWIWCEIOGSGCRA-NH ,(SEP ID NP: 2559) 
IOGWEPFYGWFDDVVAOMFEE-NH, (SEP ID NP: 2171) 
TGHRLGLDEOFYWWFRDALSG-NH, (SEP ID NP: 2560) 
H-Abu-CLEE-w-GASL-Tic-OCSG-NH, (SEP ID NP: 2561) 
14-(Dap-CAWPTYWNCG) ,(SEP ID NP: 2562) 
RDHvpFYDWFDDi-NH2 (SEP ID NP: 2563) 
S 1 3 1 -14-S209 (SEP ID NP: 2564) 

5294- 14-S2 1 0 (SEP ID NP: 2565) 

5295- 14-S2 1 0 (SEP ID NP: 2566) 

5294- 14-204 (SEP ID NP: 2567) 

5295- 14-S204 (SEP ID NP: 2568) 
GFREGORWYWFVAOVT-NH, (SEP ID NP: 246) 
VASGHVLHGOFYRWFVDOFALEE-NH, (SEP ID NP: 2569) 
VGDFCVSHDCFYGWFLRESMO-NH, (SEP ID NP: 2570) 
DLRVLCELFGGAYVLGYCSE-NH t (SEP ID NP: 2571) 
HLSVGEELSWWVALLGOWAR-NH-> (SEP ID NP: 2572) 
APVSTEELRWGALLFGOWAG-NH , (SEP ID NP: 2573) 
ALEEEWAWVOVRSIRSGLPL-NH ,(SEP ID NP: 2574) 
WLEHEWAOIOCELYGRGCTY-NH , (SEP ID NP: 2575) 
AAVHEOFYDWFADOYEE-NH , (SEP ID NP: 2576) 
QAPSNFYDWFVREWDEE-NH 2 (SEP ID NP: 2577) 
OSFYDYIEELLGGEWKK-NH-i (SEP ID NP: 2578) 
DPFYOGLWEWLRESGEE-NH, (SEP ID NP: 2579) 
(S204),- 7 (SEP ID NP: 2580) 

(S204W 9 (SEP ID NP: 2581) 

(S204 V12 (SEP ID NP: 2582) 

(S204V 13 (SEP ID NP: 2583) 

DWLORNANF YD WF VAEL-Li g (SEP ID NP: 2584) 

Li g-D WLORNANFYD WFVAEL (SEP ID NP: 2585) 

(S209),-9 (SEP ID NP: 2586) 
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(S210V 9 (SEP ID NO: 2587) 

Li gKHLCVLEELF WGASLFGYCSGKKK K (SEP ID NO: 2588) 
KHI.CVT.EELFWGASLFGYCSGKKKK-Li g fSEO ID NO: 2589) 
(S294),- 14 rSEO ID NO: 2590) 
(S295W 14 (SEP ID NO: 2591) 
S-D-G-F-Y-N-A-Acv-E-L-L-S (SEP ID NO: 2592) 
S-G-P-F-Y-E-E-Acv-E-L-L-W-Aib (SEP ID NO: 2593) 
G-G-S-F-Y-D-D-Acv-E-Aib-L-W-Aib fSEO ID NO: 2594) 
N-Aib-P-F-Y-D-E-Acv-D-E-Cha-W-Aib f SEP ID NO: 2595) 
GRVDWLORNANFYDWFVAEAcvG-NH , (SEP ID NO: 2596) 
and wherein underlined numbers represent a linker as defined in Table 18. 

47. An amino acid sequence which specifically binds IR such that binding to 
IGF-1R is at or below background and wherein said amino acid sequence 
comprises X1X2X3X4X5 wherein Xi, X2, and X5 are selected from the group 
consisting of phenylalanine and tyrosine, X3 is selected from the group 
consisting of aspartic acid, glutamic acid, glycine and serine, and X4 is 
selected from group consisting of tryptohpan, tyrosine and phyenylalanine. 

48. A method of modulating insulin activity in mammalian cells, said method 
comprising administering to said cells an amino acid sequence which binds 
IR and comprises the sequence of amino acids X6X7X8X9X10X1 1X12X13 
wherein Xe and X7 are aromatic amino acids or glutamine, Xg, X9, Xi 1 and 
X12 may be any amino acid, X10 and X13 are hydrophobic amino acids. 

49. The method according to claim 48 wherein Xe and X 7 are selected from 
group consisting of phenylalanine and tyrosine, and X10 and Xn are selected 
from group consisting of leucine, isoleucine, tryptophan, phenylalanine 
methionine and valine. 

50. The method according to claim 48 wherein X 6 is phenylalanine and X 7 is 
tyrosine. 



659450 vl 



- xvi - 



5 1 . The method according to claim 50 wherein Xio is isoleucine. 



52. The method according to claim 50 wherein Xio is leucine. 



53. The method according to claim 50 wherein X13 is leucine. 

54. The method according to claim 50 wherein X9 is tyrosine and Xio is 
phenylalanine. 



55. (Once Amended) The method according to claim 50 wherein the amino acid 
sequence is selected from FYXaXoLXiiXiJ, (SEP ID NO: 24161 
FYXkXqIXi 1X19L fSEO ID NO: 2417) and FYXsYFXi 1X1 ?L fSEP ID NO: 
2419). 



56. (Once Amended) The method according to claim 55 wherein the amino acid 
sequence comprises FYXsXqLXmX^ L (SEP ID NO: 2416) . 

57. (Pnce Amended) The method according to claim 55 wherein the amino acid 
sequence comprises FYX 8 YFX11X19L (SEP ID NP: 2419) . 

58. The method according to claim 48 wherein the amino acid sequence 
X6X7X8X9X10X11X12X13 further comprises amino acids X98 and X99 at the 
amino terminal end and X 100 at the carboxy terminal end to form 
X98X99X6X7X8X9X10X1 1X12X13X100 and wherein X98 is optionally aspartic 
acid and X99 is independently an amino acid selected from the group 
consisting of glycine, glutamine and proline, and X100 is a hydrophobic 
amino acid. 



59. The method according to claim 58 wherein X100 is an aliphatic amino acid. 
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60. The method according to claim 59 wherein Xioo is leucine. 

61. The method according to claim 48 wherein the amino acid sequence binds to 
the insulin receptor with an affinity of at least about 10" 5 M. 

62. The method according to claim 61 wherein the affinity is between about 10" 7 
M. 

63. (Once Amended) The method according to claim 48 wherein the amino acid 
sequence comprises DYKDFYDAIDOLVRGSARAGGTRD (SEP ID NO: 
2379) or KDRAFYNGLRDLVGAVYGAWD (SEP ID NO: 2637V 

64. The method according to claim 48 wherein the amino acid sequence is 
selected from the group of amino acid sequences listed in Figures 2A 
through 2P. 

65. An amino acid sequence comprising XeXvXgXgXioXuXnXn wherein X$ 
and X 7 are aromatic amino acids or glutamine, X 8 , X 9 , Xn and Xi 2 may be 
any amino acid, X i0 and Xn are hydrophobic amino acids and wherein said 
amino acid sequence binds to IGF-1R. 

66. The amino acid sequence according to claim 65 wherein the binding occurs 
at an affinity (Kd) of at least about 10" 5 M. 

67. The amino acid sequence according to claim 66 wherein the binding occurs 
at an affinity (K<j) of at least about 10" 7 M. 
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68. The amino acid sequence according to claim 65 wherein X 6 and X 7 are 
phenylalanine or tyrosine, and Xio and X13 are leucine, isoleucine, 
tryptophan, phenylalanine or methionine. 

69. The amino acid sequence according to claim 68 wherein X 6 is phenylalanine 
and X 7 is tyrosine. 

70. The amino acid sequence according to claim 68 wherein Xio is isoleucine. 

71. The amino acid sequence according to claim 68 wherein Xio is leucine. 

72. The amino acid sequence according to claim 69 wherein X13 is leucine. 

73. The amino acid sequence according to claim 69 wherein X9 is tyrosine and 
Xio is phenylalanine. 

74. (Once Amended) The amino acid sequence according to claim 68 wherein 
the amino acid sequence comprises an amino acid sequence selected from 
FYXrXoLXiiXi^L (SEP ID NO: 2416V FYXgXoIXnXnL (SEP ID NO: 
2417) and FYXgYFX, ,XuL fSEO ID NO: 2419) . 

75. (Once Amended) The amino acid sequence according to claim 74 wherein 
the amino acid sequence comprises FYXgXglXnX^L fSEO ID NO: 2416V 

76. (Once Amended) The amino acid sequence according to claim 74 wherein 
the amino acid sequence comprises FYXgXoLXnXix L (SEP ID NO: 2416) . 

77. (Pnce Amended) The amino acid sequence according to claim 74 wherein 
the amino acid sequence is FYXsYFXmX^L (SEP ID NP: 2419) . 
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78. The amino acid sequence according to claim 65 wherein the amino acid 
sequence XeXyXgXgXioXi 1X12X13 further comprises amino acids X98 and 
X99 at the amino terminal end and X 100 at the carboxy terminal end to form 
X98X99X6X7X8X9X10X1 1X12X13X100 and wherein X98 is optionally aspartic 
acid and X99 is independently an amino acid selected from the group 
consisting of glycine, glutamine and proline, and X100 is a hydrophobic 
amino acid. 

79. The amino acid sequence according to claim 78 wherein X100 is an aliphatic 
amino acid. 

80. The amino acid sequence according to claim 79 wherein X100 is leucine. 

81. (Once Amended) The amino acid sequence according to claim 68 wherein 
the amino acid sequence comprises DYKDFYDAIDQLVRGSARAGGTRD 
rSEO ID NO: 2379) or KDRAFYNGLRDLVGAVYGAWDK K (SEP ID 
NO; 2117V 

82. (Once Amended) The sequence according to claim 81 wherein the amino 
acid sequence comprises DYKDFYDAIDQLVRGSARAGGTRD (SEP ID 
NO: 2379) . 

83. An amino acid sequence comprising an amino acid sequence selected from 
the group consisting of amino sequences listed in Figures 2A through 2P. 

84. (Pnce Amended) An amino acid sequence comprising a sequence selected 
from the group consisting of 

SFYEAIHOLLGV (SEP ID NP: 1964) . 
NSF YE ALRMLS S fSEP ID NP: 2638\ 
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SLNFYDALOLLA (SEP ID NO: 2639V 
SSNFYOALMLLS (SEP ID NO: 2471V 
SDGFYNAIELLS (SEO ID NO: 2460 . 
HETFYSMIRSL A (SEP ID NO: 2640) . 
HDPFYSMMKSLL fSEO ID NO: 264 H and 
WSDFYSYFOGLD (SEO ID NO: 24691 

85. (Once Amended) The amino acid sequence according to claim 65 wherein 
the sequence comprises the amino acid sequence 

Xi,<yi,.X,i,XnQFYX tt YFX„X,oLXiioXi,nXioiXi^ TSEO ID NO: 2420) 
wherein Xn 5 is selected from the group consisting of trytophan, glycine, 
aspartic acid, glutamic acid and arginine, Xn6 is selected from the group 
consisting of aspartic acid, histidine, glycine and asparagine, Xn 7 and Xns 
are selected from the group consisting of glycine, aspartic acid, glutamic 
acid, asparagine, and alanine, X 8 is selected from the group consisting of 
arginine, glycine, glutamic acid and serine, Xj i is selected from the group 
consisting of glutamic acid, asparagine, glutamine and tryptophan, X12 is 
selected from the group consisting of aspartic acid, glutamic acid, glycine, 
lysine, and glutamine, X119 is selected from the group consisting of glutamic 
acid, glycine, glutamine, aspartic acid and alanine, X120 is selected from the 
group consisting of glutamic acid, aspartic acid, glycine and glutamine, X121 
is selected from the group consisting of tryptophan, tyrosine, glutamic acid, 
phenylalanine, histidine and aspartic acid, and X122 is selected from the 
group consisting of glutamic acid, aspartic acid, and glycine. 

86. The amino acid sequence according to claim 85 wherein Xn 5 is tryptophan, 
X117 is selected from glycine, aspartic acid, glutamic acid and asparagine; 
Xiis is selected from glycine, aspartic acid, glutamic acid and alanine; Xn, 
Xu9,Xi2o> and X122 are glutamic acid; X12 is aspartic acid, and X121 is 
tryptophan or tyrosine. 
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87. An amino acid sequence comprising XeXyXgXgXioXnX^Xn wherein X 6 
and X 7 are aromatic amino acids or glutamine, Xg, X9, Xn and X12 may be 
any amino acid, X10 and X13 are hydrophobic amino acids and wherein said 
amino acid sequence binds to IR such that binding to IGF-1R is at or below 
background. 

88. A method of binding to Site 1 of IR from mammalian cells, said method 
comprising contacting IR with an amino acid sequence which binds IR and 
comprises the sequence of X14X15X16X17X18X19X20X21 wherein X14, Xn, and 
Xig are hydrophobic amino acids, Xi 5 , Xi 6 , and X19 are any amino acid, and 
X20 and X21 are aromatic amino acids. 

89. The method according to claim 88 wherein X14 and X17 are selected from the 
group consisting of leucine, isoleucine and valine; X20 is selected from group 
consisting of tyrosine and histidine; and X21 is selected from group 
consisting of phenylalanine and tyrosine. 

90. The method according to claim 89 wherein X14 and X17 are leucine. 

91. The method according to claim 89 wherein X14 is leucine. 

92. The method according to claim 89 wherein X !7 is leucine. 

93. The method according to claim 89 wherein X20 is tyrosine. 

94. The method according to claim 89 wherein X21 is phenylalanine. 

95. The method according to claim 90 wherein X15 is a large amino acid. 
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96. The method according to claim 89 wherein said amino acid sequence further 
comprises an amino acid extension comprising X101X102X103 wherein X103 is 
bound to X14 at the amino terminus and X101 and X102 are polar amino acids 
and X103 is a hydrophobic amino acid. 

97. The method according to claim 96 wherein X101 and X102 are independently 
aspartic acid or glutamic acid and X103 is leucine, isoleucine or valine. 

98. A method of binding to Site 1 of IGF-1R from mammalian cells, said 
method comprising contacting IGF-1R with an amino acid sequence which 
binds IR and comprises the sequence of X14X15X16X17X18X19X20X21 wherein 
X14, Xn, and Xig are hydrophobic amino acids, X15, Xi6, and X19 are any 
amino acid, and X20 and X21 are aromatic amino acids. 

99. The method according to claim 98 wherein Xu and X J7 are selected from the 
group consisting of leucine, isoleucine and valine; Xig is an aromatic amino 
acid; X 2 o is selected from group consisting of tyrosine and histidine; and X 2 i 
is selected from group consisting of phenylalanine and tyrosine. 

100. The method according to claim 98 wherein the amino acid sequence 
comprises a sequence selected from the sequences in Figures 3A through 
3D. 

101. An amino acid sequence which binds Site 1 of IR from mammalian cells, 
said sequence comprising X14X15X16X17X18X19X20X21 wherein Xj 4 , X17, and 
Xig are hydrophobic amino acids, Xi 5 ,'Xi 6 , and X19 are any amino acid, and 
X 2 o and X21 are aromatic amino acids. 
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102. The amino acid sequence according to claim 101 wherein Xi 4 and Xn are 
selected from the group consisting of leucine, isoleucine and valine; X20 is 
selected from group consisting of phenylalanine and tyrosine. 

103. The amino acid sequence according to claim 102 wherein Xh and Xn are 
leucine. 

104. The amino acid sequence according to claim 102 wherein Xh is leucine. 

105. The amino acid sequence according to claim 102 wherein Xn is leucine. 

106. The amino acid sequence according to claim 102 wherein amino acid Xig is 
tryptophan. 

107. The amino acid sequence according to claim 103 wherein X20 is tyrosine. 

108. The amino acid sequence according to claim 107 wherein X21 is 
phenylalanine. 

109. The amino acid sequence according to claim 103 wherein X15 is a large 
amino acid. 

110. The amino acid sequence according to claim 101 wherein at least one amino 
acid is a D-amino acid. 

111. The amino acid sequence according to claim 65 wherein at least one amino 
acid is a D-amino acid. 
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112. The amino acid sequence according to claim 102 wherein said amino acid 
sequence further comprises an amino acid extension comprising 
X101X102X103 wherein X103 is bound to Xh at the amino terminus and X101 
and X102 are polar amino acids and X103 is a hydrophobic amino acid. 

1 13. The amino acid sequence according to claim 112 wherein X101 and X102 are 
independently aspartic acid or glutamic acid and X103 is leucine, isoleucine 
or valine. 

114. An amino acid sequence which binds Site 1 of IGF-1R from mammalian 
cells such that binding to IR is at or below background, said sequence 
comprising X14X15X16X17X18X19X20X21 wherein Xh, X17, and Xis are 
hydrophobic amino acids, X15, Xi6, and X19 are any amino acid, and X20 and 
X21 are aromatic amino acids. 

115. The amino acid sequence according to claim 1 14 wherein X14 and Xn are 
selected from the group consisting of leucine, isoleucine and valine; Xi g is 
an aromatic amino acid; X20 is selected from group consisting of tyrosine 
and histidine; and X21 is selected from group consisting of phenylalanine and 
tyrosine. 

116. A method of binding to Site 2 of IR from mammalian cells, said method 
comprising contacting said cells with an amino acid sequence comprising 
X22X23X24X25X26X27X28X29X30X3 1X32X33X34X35X36X37X38X39X40X41 
wherein X22, X 2 5, X 2 6, X 2 8, X29, X30, X^, X34, X 35 , X37, X 385 X40 and X41 are 
any amino acid; X23 is any hydrophobic amino acid; X27 is a polar amino 
acid; X31 is an aromatic amino acid; X32 is a small amino acid; and wherein 
at least one cysteine is located at positions X24 through X27 and one at X39 or 
X40. 
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117. The method according to claim 116 wherein X 24 and X 39 are cysteines. 

118. The method according to claim 117 wherein X23 is selected from leucine, 
isoleucine, methionine and valine; X 2 7 is selected from glutamic acid, 
aspartic acid, asparagine, and glutamine; X 3J is tryptophan, X 32 is glycine; 
and X36 is any aromatic amino acid. 

119. The method according to claim 118 wherein the binding to JR occurs at an 
affinity (Kd) of at least about 10' 5 M. 

120. The method according to claim 116 wherein X 23 is leucine, X 27 is glutamic 
acid, X 3 i is tryptophan, and X 32 is glycine. 

121. (Once Amended) The method according to claim 116 wherein the amino 
acid sequence is HLCVLEELFWGASLFGYCS G TSEO ID NO: 1509V 

122. An amino acid sequence which binds IR, said amino acid sequence 
comprising 

X 22 X 23 X 2 4X 2 5X 2 6X 2 7X 2 8X 2 9X 3 oX 3 iX 32 X 33 X 3 4X 3 5X 3 6X 3 7X 3 8X 3 9X4oX4i 

wherein X 22 , X 2 5, X 2 6, X 2 8, X 2 9, X 3 o, X 33 , X 3 4, X 3 s, X 3 7, X 3 s, X40 and X41 are 
any amino acid, X 23 is any hydrophobic amino acid,.X 2 7 is a polar amino 
acid; X 3 i is an aromatic amino acid; X 32 is a small amino acid, and wherein 
at least one cysteine is located at positions X 24 through X 2 7 and one at X 39 or 
X40. 

123. The amino acid sequence according to claim 122 wherein X 2 4 and X 3 9 are 
cysteines. 
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124. The amino acid sequence according to claim 123 wherein X23 is selected 
from methionine, valine, and leucine; X27 is selected from glutamic acid, 
alanine, glycine, glutamine, aspartic acid and valine; X31 and X 32 are small 
amino acids; and X36 is an aromatic amino acid. 

125. The amino acid sequence according to claim 122 wherein the binding to IR 
occurs at an affinity (K<j) of at least about 10" 5 M. 



126. The amino acid sequence according to claim 124 wherein X23 is leucine, X27 
is glutamic acid, X31 is tryptophan, and X 32 is glycine. 



127. (Once Amended) The amino acid sequence according to claim 122 wherein 
the amino acid sequence is HLCVLEELFWGASLFGYCS G fSEO ID NO: 
1509). 



128. A method of modulating insulin activity in mammalian cells, said method 
comprising administering to said cells an amino acid sequence which binds 
IR and comprises the sequence X42 X43 X44 X45 X46 X47 X48 X49 X50 X51 X52 
X53 X54 X55 X56X57X58X59 Xeo X6i wherein X42, X43, X44, X45, X53, X55, X56, 
X58, X 6 o and Xei are any amino acid; X43, X46, X49, X50 and X 54 are 
hydrophobic amino acids; X47 and X59 are cysteines; X48 is a polar amino 
acid; Xsi, X52 and X57 are small amino acids. 

129. The method according to claim 128 wherein X43 and X46 are leucine; X48 is 
selected from the group consisting of aspartic acid and glutamic acid; X 50 is 
phenylalanine or tyrosine; and X51 ,Xs2 and X57 are glycine. 



130. The method according to claim 129 wherein X48 is glutamic acid and X50 is a 
phenylalanine. 
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131. (Once Amended) The method according to claim 130 wherein the amino 
acid sequence is X42 X43 X44 X45LCE X49 FGG X53 X54 X55 XseGXssC Xeo 
X*i fSEO ID NO: 2422V 

132. (Once Amended) The method according the claim 131 wherein the amino 
acid sequence comprises DLRVLCELFGGAYVLGYCSE fSEO ID NO: 
1732) or DLRVLCELFGGAYVRGYCSE (SEP ID NO: 26421 

133. The method according to claim 128 wherein the binding to IR occurs at an 
affinity (K<j) of at least about 10" 5 M. 

134. An amino acid sequence which binds IR, said amino acid sequence 
comprising X42 X43 X44 X45 X46 X47 X48 X49 X50 X51 X52 X53 X54 X55 
X56X57X58X59 X60 Xei wherein X42, X43, X44, X45, Xs3, Xss, Xeo and Xei are 
any amino acid; X43, X46, X49, X50 and X 54 are hydrophobic amino acids; X47 
and X59 are cysteines; X48 is a polar amino acid; and X51 ,Xs2 and X57 are 
small amino acids. 

135. The amino acid sequence according to claim 134 wherein X43 and X46 are 
leucine; X48 is selected from the group consisting of aspartic acid and 
glutamic acid; X50 is phenylalanine or tyrosine; and X51 ,X 5 2 and X57 are 
glycine. 

136. The amino acid sequence according to claim 135 wherein X48 is glutamic 
acid and X50 is phenylalanine. 

137. (Once Amended) The amino acid sequence according to claim 136 wherein 
the amino acid sequence comprisesX43 X44 X45 LCE X49 FGG X53 X54 X55 
X 56 G X 58 C X 60 X*t (SEP ID NO: 2422\ 
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138. (Once Amended) The amino acid sequence according to claim 137 wherein 
an amino acid sequence comprisesDLRVLCELFGGAYVLGYCSE fSEO ID 
NO: 1732) or DLRVLCELFGGAYVRGYCSE (SEP ID NO: 2642V 

139. A method of modulating insulin activity in mammalian cells, said method 
comprising administering to said cells an amino acid sequence comprising 

X62 X63 X^4 X65 Xe6 ^67 Xe8 ^69 X70 X71 X72 X73 X74 X75 X76 X77 X78 X79 Xso 

Xgi wherein Xe2» X65, X$6 X 6 8, X 6 9, X 7 i, X73, X 7 6, X77, X 7 8, Xgo and X 8 i are 
any amino acid; X 6 3, X 7 o> and X74 are hydrophobic amino acids; X<54 is a 
polar amino acid; Xe7 and X75 are aromatic amino acids; and X72 and X79 are 
cysteines. 

140. The method according to claim 139 wherein X63 is selected from the group 
consisting of leucine, isoleucine, methionine and valine; X70 and X74 are 
selected from group consisting of valine, isoleucine, leucine and methionine; 
X<54 is selected from group consisting of aspartic acid and glutamic acid; X67 
is tryptophan; and X75 is selected from group consisting of tyrosine and ^ 
tryptophan. 

141. The method according to claim 140 wherein X 6 6 is glutamic acid. 

142. The method according to claim 141 wherein Xe3 is leucine. 

143. The method according to claim 140 wherein X74 is valine. 

144. The method according to claim 141 wherein X 6 4 is a glutamic acid. 

145. The method according to claim 141 wherein X 75 is a tyrosine. 
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146. (Once Amended) The method accord to claim 140 wherein the amino acid 
sequence comprises WLDOEWAWVOCEVYGRGCPS (SEP ID NO: 
1735) . 

147. An amino acid sequence which binds IR, said amino acid sequence 
comprising X62 X$3 X^Xes Xee Xe7 Xes Xg9 X70 X71 X72 X73 X74 X75 X76 X77 
X78 X79 Xgo Xsi wherein Xe2, Xes, Xee Xes, X69, X7i, X73, X76, X77, X78, Xgo 
and Xgi are any amino acid; X63, X 70 , and X74 are hydrophobic amino acids; 
X<j4 is a polar amino acid; Xe7 and X75 are aromatic amino acids; and X72 and 
X79 are cysteines. 

148. The amino acid sequence according to claim 147 wherein Xe3 is selected 
from the group consisting of leucine, isoleucine, methionine and valine; X70 
and X74 are selected from group consisting of valine, isoleucine, leucine and 
methionine; X 6 4 is selected from group consisting of aspartic acid and 
glutamic acid; X 6 7 is tryptophan; and X75 is selected from group consisting 
of tyrosine and tryptophan. 

149. The amino acid sequence according to claim 148 wherein X 6 6 is glutamic 
acid. 

150. The amino acid sequence according to claim 149 wherein is leucine. 

151. The amino acid sequence according to claim 148 wherein X74 is valine. 

152. The amino acid sequence according to claim 149 wherein X64 is glutamic 
acid. 

153. The amino acid sequence according to claim 148 wherein X75 is a tyrosine. 
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154. (Once Amended) The amino acid sequence accord to claim 148 wherein the 
amino acid sequence comprises WLDOEWAWVOCEVYGRGCPS (SEP 
ID NO: 1735V 

155. The amino acid sequence according to claim 148 wherein the affinity (K<j) of 
binding to IR is at least 10" 5 M. 

156. The amino acid sequence according to claim 148 wherein the amino acid 
sequence comprises a sequence selected from the sequences of Figures 6A- 
6F. 

157. A method of modulating insulin activity in mammalian cells, said method 
comprising administering to said cells an amino acid sequence which binds 
IR and comprises HX82X83X84X85X86X87X88X89X90X91X92 herein Xg2 is 
proline or alanine; Xs3 is a small amino acid; Xg4 is selected from the group 
consisting of leucine, serine and threonine; Xss is a polar amino acid; Xse is 
any amino acid; Xs7 is an aliphatic amino acid; Xss, X&9, X90 is any amino 
acid; and X91 arid X92 are aliphatic amino acids. 

158. The method according to claim 157 wherein X 8 2 is proline; Xs3 is selected 
from the group consisting of proline, serine and threonine; X 8 4 is leucine; 
Xss is selected from the group consisting of glutamic acid, serine, lysine and 
asparagine; Xs6 is a polar amino acid; Xs7 is selected from the group 
consisting of leucine, methionine and isoleucine; and X91 and X92 are 
leucines. 

159. The method according to claim 158 wherein Xs3 is proline. 

160. The method according to claim 158 wherein X 8 s is serine. 
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161. The method according to claim 158 wherein X 8 6 is selected from the group 
consisting of histidine, glutamic acid, aspartic acid and glutamine. 

162. The method according to claim 158 wherein X 8 7 is leucine. 

163. The method according to claim 158 wherein X92 is phenylalanine. 

164. (Once Amended) The method according to claim 160 wherein the amino 
acid sequence is HPPLSX 86 LX 88 X 89 X 90 LL (SEP ID NO: 2424) . 

165. (Once Amended) The method according to claim 158 wherein the amino 
acid sequence is selected from the group consisting of HPPLEHLKAFLL 
rSEO ID NO: 1869V HPPLSELKLFLI (SEP ID NO: 26431 
HPSLSDMRWILL (SEP ID NO: 2644V HPTSKEIYAKLL fSEP ID NO: 
2645V HPTSKEIYAKLL fSEP ID NO: 2645V HPSTNOMLMKLF TSEO ID 
NO: 2646) and HAPLSVLOALL (SEP ID NO: 2647V 

166. An amino acid sequence which binds IR, said amino acid sequence 
comprising 11X32X83X34X35X36X87X38X39X90X91X92 herein X 8 2 is proline or 
alanine; X 8 3 is a small amino acid; X 84 is selected from the group consisting 
of leucine, serine and threonine; X 8 5 is a polar amino acid; X 86 is any amino 
acid; X37 is an aliphatic amino acid; X 88 , X39, X90 is any amino acid; and X91 
and X92 are aliphatic amino acids. 

167. The amino acid sequence according to claim 166 wherein X 82 is proline; X 83 
is selected from the group consisting of proline, serine and threonine; X34 is 
leucine; X 85 is selected from the group consisting of glutamic acid, serine, 
lysine and asparagine; X 8 6 is a polar amino acid; X 8 7 is selected from the 
group consisting of leucine, methionine and isoleucine; and X91 and X92 are 
leucines. 
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168. The amino acid sequence according to claim 167 wherein Xg3 is proline. 

169. The amino acid sequence according to claim 167 wherein Xg5 is serine. 

170. The amino acid sequence according to claim 167 wherein X 8 e is selected 
from the group consisting of histidine, glutamic acid, aspartic acid and 
glutamine. 

171. The amino acid sequence according to claim 167 wherein Xg7 is leucine. 

172. The amino acid sequence according to claim 167 wherein X 92 is 
phenylalanine. 

173. (Once Amended) The amino acid sequence according to claim 169 wherein 
the amino acid sequence is HPPLSXge LX 88 X 89 X 90 LL (SEP ID NO: 
2424V 

174. (Once Amended) The amino acid sequence according to claim 167 wherein 
the amino acid sequence is selected from the group consisting of 
HPPLEHLKAFLL (SEP ID NO: 1869V HPPLSELKLFL I (SEP ID NO: 
2643) , HPSLSDMRWILL (SEP ID NP: 2644V HPTSKEIYAKLL (SEP ID 
NP: 2645V HPTSKEIYAKLL (SEP ID NP: 2645V HPSTNQMLMKLF (SEP 
ID NP: 2646) and HAPLSVLOALL (SEP ID NP: 2647V 
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175. A method modulating insulin activity in mammalian cells, said method 
comprising administering to said cells an amino acid sequence comprising 
an amino acid sequence of X104X105X106X107X108X109X1 10X111X112X1 13X114 
wherein at least one of the amino acids of X106 through Xm are tryptophan; 
wherein X104 and X114 are both small amino acids; wherein X105 is any 
amino acid; and wherein at least one of Xio4, Xios, Xioe and one of Xm Xn 3 
Xi 14 are cysteine residues. 

176. The method according to claim 175 wherein at least two of the amino acids 
of X106 through Xni are tryptophan which are separated from each other by 
at least two amino acids. 

177. The method according to claim 1 76 wherein the separating amino acids are 
selected from the group consisting of proline, threonine and tyrosine. 

178. (Once Amended) The method according to claim 177 wherein the amino 
acid sequence comprises WPTYW (SEP ID NO: 2425V 

179. The method according to claim 178 wherein X105 and X113 are cysteine 
residues. 

180. The method according to claim 178 wherein X104 and X114 are selected from 
the group consisting of alanine and glycine. 

181. The method according to claim 180 wherein X104 is alanine and Xn4 is 
glycine. 

182. The method according to claim 181 wherein X105 is valine. 
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1 83. The method according to claim 1 82 wherein Xi \ 2 is asparagine. 

184. The method according to claim 198 wherein the affinity (K<i) of binding to 
IR is at least about 10~ 5 M. 

185. A method of modulating insulin activity in mammalian cells, said method 
comprising administering to said cells an amino acid sequence comprising 
an amino acid sequence selected from the group listed in Figure 8. 

186. (Once Amended) The method according to claim 185 wherein the sequence 
comprises ACVWPTYWNCG (SEP ID NO: 1874V 

187. An amino acid sequence which binds and IR and comprising an amino acid 
sequence of X104X105X106X107X108X109X1 10X111X112X113X114 wherein at least 
one of the amino acids of X106 through Xm are tryptophan; wherein X104 
and Xi 14 are both small amino acids; wherein X105 is any amino acid; and 
wherein at least one of Xio4» Xi 0 5» X106 and one of Xm Xm X114 are cysteine 
residues. 

188. The amino acid sequence according to claim 187 wherein at least two of the 
amino acids of Xi 0 6 through Xm are tryptophan which are separated from 
each other by at least two amino acids. 

189. The amino acid sequence according to claim 188 wherein the separating 
amino acids are selected from the group consisting of proline, threonine and 
tyrosine. 

190. (Once Amended) The amino acid sequence according to claim 189 wherein 
the amino acid sequence comprises WPTYW (SEP ID NO: 2425V 
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191. The amino acid sequence according to claim 190 wherein X105 and X113 are 
cysteine residues. 

192. The amino acid sequence according to claim 190 wherein X104 and Xi 14 are 
selected from the group consisting of alanine and glycine. 

193. The amino acid sequence according to claim 190 wherein X104 is alanine and 
X114 is glycine. 

194. The amino acid sequence according to claim 193 wherein X105 is valine. 

195. The amino acid sequence according to claim 194 wherein Xn 2 is asparagine. 

196. The amino acid sequence according to claim 202 wherein the affinity (Kd) of 
binding to IR is at least about 10" 5 M. 

197. An amino acid sequence which binds IR from mammalian cells comprising 
an amino acid sequence selected from the group listed in Figure 8. 

198. (Once Amended) The amino acid sequence according to claim 197 
comprising ACVWPTYWNC G fSEO ID NO: 18741 

199. (Once Amended) A method of providing insulin agonist activity to 
mammalian cells, said method comprising administering to said cells an 
amino acid sequence comprising DYKDLCQSWGVRIGWLAGLCPKK 
(SEP ID NO: 2152V 
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200. A method of modulating insulin activity in mammalian cells, said method 
comprising administering to said cells an amino acid sequence comprising 
an amino acid sequence selected from the group listed in Figures 9 through 
11. 

201. (Once Amended) An amino acid sequence comprising 
DYKDLCOSWGVRIGWLAGLCPK K (SEP ID NO: 2152V 

202. An amino acid sequence comprising an amino acid sequence selected from 
the group listed in Figures 9 through 1 1 . 

203. An amino acid sequence comprising at least two amino acid sequences 
which independently bind IR, with the proviso that at least one of the 
sequences is not insulin or a fragment thereof. 

204. The amino acid sequence according to claim 203 wherein the two amino 
acid sequences bind to Site 1 of IR. 

205. The amino acid sequence according to claim 203 wherein one amino acid 
sequence binds to Site 1, and the other binds to Site 2 of IR. 

206. The amino acid sequence according to claim 203, wherein at least one of the 
sequences is selected from the group consisting of X1X2X3X4X5 wherein Xi, 
X2, X4, and X 5 are aromatic amino acids, and X3 may be any polar amino 
acid; XeXyXgXgXioXuXnXu wherein X 6 and X 7 are aromatic amino acids 
or glutamine, X 8 , X9, Xn and Xi 2 may be any amino acid, Xi 0 and X13 are 
hydrophobic amino acids; and X14X15X16X17X18X19X20X21 wherein X14, Xn, 
and Xig are hydrophobic amino acids, X15, Xi6, and X19 are any amino acid, 
and X 2 o and X 2 i are aromatic amino acids. 
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207. The amino acid sequence according to claim 206, wherein at least one of the 
sequences is X1X2X3X4X5 wherein Xi, X2, X4, and X 5 are aromatic amino 
acids, and X3 may be any polar amino acid. 

208. (Once Amended) The amino acid sequence according to claim 206 wherein 
at least one of the sequences comprises FYXVWF fSEO ID NO: 2415) . 

209. The amino acid sequence according to claim 206, wherein at least one of the 
sequences comprises XeXyXgXgXioXi 1X12X13 wherein and X 7 are 
aromatic amino acids or glutamine, Xg, X9, Xn and X12 may be any amino 
acid, X10 and Xn are hydrophobic amino acids. 

210. (Once Amended) The amino acid sequence according to claim 209, wherein 
at least one of the sequences comprises FYXgXgLXnX^ L (SEP ID NO: 
2416V 

211. The amino acid sequence according to claim 206, wherein at least one of the 
sequences comprises X14X15X16X17X18X19X20X21 wherein X14, Xn, and X\$ 
are hydrophobic amino acids, X15, Xi 6 , and X19 are any amino acid, and X 2 o 
and X21 are aromatic amino acids. 

212. (Once Amended) The amino acid sequence according to claim 211 wherein 
at least one of the sequences comprises LX15, Xi6, LLXiqYF (SEP ID NO: 
2648V 
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213. The amino acid sequence according to claim 203 wherein at least one of the 
sequences comprises 

X22X23X24X25X26X27X28X29X30X31X32X33X34X35X36X37X38X39X40X41 
wherein X22, X25, X26, X28, X29> X30, X33, X34, X35, X36, X37, X38, X40> and 
X41 are any amino acid, X23 is any hydrophobic amino acid; X27 is a polar 
amino acid; X31 is an aromatic amino acid; X32 is a small amino acid, and 
wherein at least one cysteine is located at positions X24 through X27 and one 
at X39 or X40; X42 X43 X44 X45 X46 X47 X48 X49 X50 Xsi X52 X53 X54 X55 
X56X57X58X59 X60 Xei wherein X42, X43, X44, X45, X53, X55, X56, X58, Xeo and 
X 6 i are any amino acid; X43, X46, X49, X50 and X 54 are hydrophobic amino 
acids; X47 and X 59 are cysteine; X48 is a polar amino acid; and X51 ,X 52 and 
X57 are small amino acids; or X$2 Xg3 X64X65 X66 X^7 Xes Xe9 X70 X71 X72 
X73 X74 X75 X76 X77 X78 X79 Xso Xgi wherein X65» X66 Xes, X$9 5 X7i, 
X73, X 7 6, X77, X 7g5 X 8 o and X 8 i are any amino acid; X 6 3, X 7 o, and X 74 are 
hydrophobic amino acids; X 6 4 is a polar amino acid; X67 and X 75 are 
aromatic amino acids; and X72 and X79 are cysteines. 

214. The amino acid sequence according to claim 203 wherein at least one of the 
sequences comprises HX82X83X84X85X86X87X88X89X90X91X92 herein Xs2 is 
proline or alanine; X§3 is a small amino acid; X g4 is selected from the group 
consisting of leucine, serine and threonine; Xgs is a polar amino acid; Xs6 is 
any amino acid; Xs7 is an aliphatic amino acid; X 8 8, Xg9, X90 is any amino 
acid; and X91 and X92 are aliphatic amino acids or 

X104X105X106X107X108X109X1 10X111X112X1 13X1 14 wherein at least one of the 
amino acids of X106 through Xm are tryptophan; wherein Xi 0 4 and Xn 4 are 
both small amino acids; wherein X105 is any amino acid; and wherein at least 
one of Xio4> X105, X106 and one of X112 Xu 3 Xm are cysteine residues. 

215. The amino acid sequence according to claim 203 wherein the two amino 
acid sequences are connected by a peptide or non-peptide linker. 
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216. The amino acid sequence according to claim 215 wherein the linker is a 
peptide consisting of about 2 to about 16 amino acids. 

217. The amino acid sequence according to claim 2 1 5 wherein the linker is a non- 
peptide. 

218. The amino acid sequence according to claim 217 wherein the linker is 
dialdehyde. 

219. (Once Amended) The amino acid sequence according to claim 203 wherein 
the amino acid sequence is selected from the group consisting of 

DYKDDDDKFHENFYDWFVRQVSGSGSGLDALDRLMRYGEERPSLA 
AAGAP fSEO ID NO: 26491 . 

DYKDDDDKFHENFYDWFVRQVSGGSHLCVLEELFWGASLFGYCSG 
AAAGAPVPYPDPLEPRA A TSEO ID NO: 2619) . 

DYKDDDDKFHENFYDWFVRQVSGGSGGSGGSHLCVLEELFWGASL 
FGYCSGAAAGAPVPYPDPLEPRAA (SEP ID NO: 2620). 

DYKDDDDKFHENFYDWFVRQVSGGSGGSGGSGGSHLCVLEELFWG 
ASLFGYCSGAAAGAPVPYPDPLEPRA A (SEP ID NO: 2621). 

AQPAMAFHENFYDWFVRQVSGGSFHENFYDWFVRQVSAAAGAPVP 
YPDPLEPRAA (SEP ID NO: 2627) . 

AQPAMAFHENFYDWFVRQVSGGSFHENFYDWFVRQVSGGSFHENF 
YDWFVROVSAAAGAPVPYPDPLEPRAA rSEP ID NP: 2628) . 



659450 vl 



-xl- 



AQPAMAFHENFYDWFVRQVSGGSGGSFHENFYDWFVRQVSAAAG 
APVPYPDPLEPRAA fSEP ID NO: 2629V 

AQPAMAFHENFYDWFVRQVSGGSGGSGGSFHENFYDWFVRQVSAA 
AGAPVPYPDPLEPRA A fSEP ID NO: 2630) and 

AQPAMAFHENFYDWFVRQVSGGSGGSGGSGGSFHENFYDWFVRQV 
SAAAGAPVPYPDPLEPRA A TSEO ID NO: 263 n . 

220. A nucleic acid sequence encoding amino acid sequence which binds to JR at 
Site 1 and/or Site 2, with the proviso that the sequence is not insulin, IGF, or 
fragments thereof. 

221. (Once Amended) The nucleic acid sequence according to claim 220 wherein 
the nucleic acid sequence encodes for an amino acid sequence selected from 
the group consisting of FYDWF TSEO ID NO: 241 IV FYEWF (SEP ID 
NO: 2412V FHENFYDW F (SEP ID NO: 2635V FHENFYDWFVRQVSK 
fSEPIDNP:2115V DYKDVTFTSAVFHENFYDWFVRPVSK K (SEP ID 
NO: 2111V GRVDWLQRNANFYDWFVAELG (SEP ID NO: 2163) and 
APTFYAWFNOOT fSEO ID NO: 1870V 

222. (Once Amended) The nucleic acid sequence according to claim 220 wherein 
the nucleic acid sequence encodes for an amino acid sequence selected from 
the group consisting of DYKDFYD AIDOLVRGSARAGGTRDK K TSEO ID 
NO: 2116) and KDRAFYNGLRDLVGAVYGAWDK K (SEP ID NO: 



223. (Pnce Amended) The nucleic acid sequence according to claim 220 wherein 
the nucleic acid sequence encodes for an amino acid sequence selected from 
the group consisting of SFYEAIHOLLG V fSEP ID NP: 1964) . 
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NSFYEALRMLSS (SEP ID NO: 2638). 
SLNFYDALOLLA (SEP ID NO: 2639V 
SSNFYOALMLLS (SEP ID NO: 2471V 
SDGFYNAIELLS (SEP ID NO: 2460V 
HETFYSMIRSL A (SEP ID NO: 2640V 
HDPF YSMMKSLL (SEP ID NO: 2641) and 
WSDFYSYFOGL (SEP ID NO: 2650V 

224. A kit for identifying a compound which binds IGF-1 receptor, comprising a 
IGF-1 receptor and an amino acid sequence selected from Formulas 1-10, or 
the amino acid sequences of Figures 9-11, which bind to the receptor at Site 
1 or Site 2. 

225. (Gnce Amended) The kit according to claim 224, wherein the amino acid 
sequence comprises the amino acid sequence FYDWF (SEP ID NP: 241 IV 

226. (Pnce Amended) The kit according to claim 225, wherein the amino acid 
sequence comprises the amino acid sequence SAKNFYDWFVKK (SEP ID 
NP: 2112V 

227. (Pnce Amended) The kit according to claim 226 wherein the amino acid 
sequence comprises the amino acid sequence FYSLLASL (SEP ID NP: 
2651V 

228. (Pnce Amended) The kit according to claim 227 wherein the amino acid 
sequence comprises the amino acid sequence QMKDIFYSLLASLAAKK 
(SEP ID NP: 2652V 

229. A kit for identifying a compound which binds IR comprising IR and an 
amino acid sequence selected from Formulas 1-10 or the amino acid 
sequences of Figures 9 and 1 1 which bind IR at Site 1 or Site 2. 
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230. A pharmaceutical composition comprising a amino acid sequence which 
binds specifically to IGF-1 receptor at Site 1 and is an IGF agonist, with the 
proviso that the amino acid sequence is not IGF-1, insulin, or fragments 
thereof, and a pharmaceutically acceptable carrier. 

231. (Once Amended) The composition according to claim 230, wherein the 
peptide comprises the amino acid sequence NFYDWFV (SEP ID NO: 
2435). 

232. (Once Amended) The pharmaceutical composition according to claim 230, 
wherein the peptide comprises the amino acid sequence 
OMKDIFYSLLASLA A fSEP ID NO: 2653) . 

233. A pharmaceutical composition comprising a amino acid sequence which 
binds specifically to IR receptor at Site land is an insulin agonist, with the 
proviso that the amino acid sequence is not insulin, IGF, or fragments 
thereof, and a pharmaceutically acceptable carrier. 

234. (Once Amended) The pharmaceutical composition according to claim 233, 
wherein the peptide comprises the amino acid sequence FYDWF f SEP ID 
NO: 241 n . 

235. (Pnce Amended) The pharmaceutical composition according to claim 233, 
wherein the peptide comprises the amino acid sequence FYSLLASL (SEP 
ID NP: 2651V 

236. A method of treating diabetes comprising administering to an individual in 
need of treatment a therapeutically effective amount of an amino acid 
sequence which binds IR at Site 1 and is an insulin agonist, with the proviso 
that the amino acid sequence is not insulin, IGF, or fragments thereof. 
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237. The method according to claim 236 wherein the amino acid sequence is 
expressed by a recombinant vector administered to the individual. 

238. The method according to claim 236 wherein the amino acid sequence is 
administered to the individual as a polypeptide. 

239. A method of treating a patient with an IGF sensitive tumor comprising 
administering to an individual in need of treatment a therapeutically 
effective amount of an amino acid sequence which is an IGF-1R antagonist, 
with the proviso that the amino acid sequence is not insulin, IGF, or 
fragments thereof. 

240. The method according to claim 239 wherein the amino acid sequence is 
expressed by a recombinant vector administered to the individual. 

241. The method according to claim 239 wherein the amino acid sequence is 
administered to the individual as a polypeptide. 

242. A method of screening for a compound which binds to IR comprising: 

i) immobilizing IR, or a fragment thereof, on a surface; 

ii) incubating the IR, or fragment thereof, with a known amount 
of labeled amino acid sequence of Formulas 1-10, or an amino acid sequence 
selected from Figures 10-11, which binds IR and a compound to be screened under 
conditions which provide for binding of the labeled amino acid sequence to bind IR; 

iii) measuring the amount of labeled amino acid sequence bound 

to IR; 

iv) determining from the amount of bound labeled peptide 
whether the compound has competitively bound to IR. 
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An amino acid sequence capable of binding to Site 1 or Site 2 of IR 
identified by the method according to claim 242, with the proviso that the 
amino acid sequence is not insulin, IGF, or fragments thereof. 

The amino acid sequence according to claim 243 wherein the amino acid 
sequence is an IR agonist. 

The amino acid sequence according to claim 243 wherein the amino 
sequence binds to Site 1 of IR. 

The amino acid sequence according to claim 243 wherein the amino 
sequence binds to Site 2 of IR. 

A method of screening for a compound which binds to IGF-1R comprising: 

i) immobilizing IGF-1R, or a fragment thereof, on a surface; 

ii) incubating the IGF-1R, or fragment thereof, with a known 
amount of labeled amino acid sequence of Formulas 1-9, or an amino acid sequence 
selected from Figure 10, which binds IGF-1R and a compound to be screened under 
conditions which provide for binding of the labeled amino acid sequence to bind to 
IGF-1R; 

iii) measuring the amount of labeled amino acid sequence bound 

to IGF-1R; 

iv) determining from the amount of bound labeled peptide 
whether the compound has competitively bound to IGF-1R. 

248. An amino acid sequence capable of bind to Site 1 or Site 2 of IGF-1R 

identified by the method according to claim 247, with the proviso that the 
amino acid sequence is not insulin, IGF, or fragments thereof 



243. 



244. 



245. 



246. 



247. 
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249. The amino acid sequence according to claim 248 wherein the amino acid 
sequence is an IGF agonist. 

250. The amino acid sequence according to claim 248 wherein the amino 
sequence binds to Site 1 of IGF-1R. 

25 1. The amino acid sequence according to claim 248 wherein the amino 
sequence binds to Site 2 of IGF-1R. 

252. (Once Amended) An amino acid sequence comprising the sequence 
'wXi23GYXi24WXi25X 12 6 (SEP ID NO: 2414Y w herein X 123 is proline, 
glycine, serine, arginine, alanine or leucine, X124 is any amino acid; X125 is a 
hydrophobic amino acid; and Xi 2 6 is any amino acid. 

253. The amino acid sequence according to claim 252 wherein X123 is proline and 
Xi 2 5 is leucine or phenylalanine. 

254. A recombinant peptide library comprising members wherein the majority of 
the members comprise an amino acid sequence of Formula 1. 

255. A recombinant peptide library comprising members wherein the majority of 
the members comprise an amino acid sequence of Formula 2. 

256. A recombinant peptide library comprising members wherein the majority of 
the members comprise an amino acid sequence of Formula 3. 

257. A recombinant peptide library comprising members wherein the majority of 
the members comprise an amino acid sequence of Formula 4. 
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258. A recombinant peptide library comprising members wherein the majority of 
the members comprise an amino acid sequence of Formula 5. 

259. A recombinant peptide library comprising members wherein the majority of 
the members comprise an amino acid sequence of Formula 6. 

260. A recombinant peptide library comprising members wherein the majority of 
the members comprise an amino acid sequence of Formula 7. 

261. A recombinant peptide library comprising members wherein the majority of 
the members comprise an amino acid sequence of Formula 8. 

262. A recombinant peptide library comprising members wherein the majority of 
the members comprise an amino acid sequence of Formula 9. 

263. A recombinant peptide library comprising members wherein the majority of 
the members comprise an amino acid sequence of Formula 10. 
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